Caspase-2 activation is redundant during seizure-induced neuronal death.
Seizure-induced neuronal death may be under the control of the caspase family of cell death proteases. We examined the role of caspase-2 in a model of focally evoked limbic seizures with continuous EEG recording. Seizures were elicited by microinjection of kainic acid into the amygdala of the rat and terminated after 40 min by diazepam. Caspase-2 was constitutively present in brain, mostly within neurons, and was detected in both cytoplasm and nucleus. Cleaved caspase-2 (12 kDa) was detected immediately following seizure termination within injured ipsilateral hippocampus, contiguous with increased Val-Asp-Val-Ala-Asp (VDVADase) activity, a putative measure of activated caspase-2. Expression of receptor interacting protein (RIP)-associated Ich-1-homologous protein with death domain (RAIDD) was increased following seizures, whereas expression of RIP and tumor necrosis factor receptor associated protein with death domain (TRADD), other components thought to be linked to the caspase-2 activation and signaling mechanism, were unchanged. Intracerebroventricular administration of z-VDVAD-fluoromethyl ketone blocked seizure-induced caspase-2 activity but did not alter caspase-8 activity and failed to affect DNA fragmentation or neuronal death. These data support activation of caspase-2 following seizures but suggest that parallel caspase pathways may circumvent deficits in caspase-2 function to complete the cell death process.